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©  Automatic  door  locking  unlocking  device  for  an  automotive  vehicle. 

A  door  lock/unlock  system  for  an  automotive  vehicle  has 
a  safety  means  for  preventing  a  driving  unit  for  electrically 
driving  a  door  lock  mechanism  between  a  door  lock  position 
and  an  unlock  position  from  being  damaged  by  mis- 
operation.  The  safety  means  inhibits  power  supply  to  the 
driving  unit  when  the  door  locking  operation  is  made  while 
the  door  lock  mechanism  is  in  the  lock  position  and  when  the 
door  unlocking  operation  is  made  while  the  door  lock 
mechanism  is  in  unlock  position. 



BACKGROUND  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   g e n e r a l l y   to  a n  

a u t o m a t i c   d o o r   l o c k i n g / u n l o c k i n g   d e v i c e   f o r   an  a u t o m o t i v e  

v e h i c l e   f o r   l o c k i n g   and  u n l o c k i n g   t h e   v e h i c l e   d o o r ,  

a u t o m a t i c a l l y .   More  p a r t i c u l a r l y ,   t h e   i n v e n t i o n   r e l a t e s   t o  

t h e   a u t o m a t i c   doo r   l o c k i n g / u n l o c k i n g   d e v i c e   w h i c h   d o e s   n o t  

r e q u i r e   e x t r e m e l y   h i g h   a c c u r a c y   in   m a n u f a c t u r i n g   e a c h  

c o n s i s t i n g   e l e m e n t   and  in  a s s e m b l i n g   t hem  to   f o rm  t h e   d o o r  

l o c k   m e c h a n i s m .  

The  a u t o m a t i c   d o o r   l o c k i n g / u n l o c k i n g   d e v i c e  

g e n e r a l l y   i n c l u d e s   an  e l e c t r i c   r e v e r s i b l e   m o t o r   f o r   d r i v i n g  

an  a c t u a t i o n   member  to  l o c k   and  u n l o c k   t h e   v e h i c l e   d o o r .   A 

d o o r   l o c k / u n l o c k   s w i t c h   can   be  f a c i l i t a t e d   a d j a c e n t   a  

d r i v e r ' s   s e a t   f o r   m a n u a l   o p e r a t i o n   by  a  d r i v e r   or  a  

p a s s e n g e r   in   t h e   f r o n t   s e a t .   The  e l e c t r i c   m o t o r   i s  

r e s p o n s i v e   to   t u r n i n g   on  of  t h e   d o o r   l o c k / u n l o c k   s w i t c h   t o  

l o c k   or  u n l o c k   t h e   d o o r   d e p e n d i n g   upon   t h e   s w i t c h   p o s i t i o n .  

The   a u t o m a t i c   doo r   l o c k / u n l o c k   d e v i c e ,   in   t u r n ,   p e r m i t s  

m a n u a l   d o o r   l o c k   or  u n l o c k   o p e r a t i o n   in   a  p e r   se  w e l l   k n o w n  

m a n n e r .  

I t   w i l l   be  a p p r e c i a e d   t h a t   t h e   d o o r   l o c k / u n l o c k  

s w i t c h   i s   n o t   a l w a y s   r e q u i r e d   f o r   t h e   a u t o m a t i c   d o o r  

l o c k i n g / u n l o c k i n g   d e v i c e   of  t he   p r e s e n t   i n v e n t i o n .   N a m e l y ,  

t h e   m a n u a l l y   o p e r a b l e   d o o r   l o c k   m e c h a n i s m   of  a  d o o r   b e s i d e  



t h e   d r i v e r ' s   s e a t   c an   be  u t i l i z e d   as  a  d r i v i n g   s w i t c h   f o r  

d r i v i n g   t h e   e l e c t r i c   m o t o r ,   in   f u l l   a u t o m a t i c   d o o r  

l o c k / u n l o c k   s y s t e m .  

In   s u c h   an  a u t o m a t i c   d o o r   l o c k / u n l o c k   d e v i c e ,   a  

s t o p   m e c h a n i s m   i s   p r o v i d e d   f o r   s t o p p i n g   t h e   e l e c t r i c   m o t o r  

a t   p r e d e t e r m i n e d   l o c k i n g   and  u n l o c k i n g   p o s i t i o n   to   p r e v e n t  

t h e   e l e c t r i c   m o t o r   f r o m   o v e r r u n n i n g .   In   t h e   c o n v e n t i o n a l  

d e v i c e ,   t h e   s t o p   m e c h a n i s m   i s   a d a p t e d   to   d e t e c t   a  

p r e d e t e r m i n e d   s t r o k e   of  t h e   a c t u a t i o n   member   m o v e m e n t .  

T h e r e f o r e ,   u n l e s s   t h e   a c t u a t i o n   member   m o v e m e n t   s t r o k e  

a c c u r a t e l y   c o r r e s p o n d s   to   t h e   d o o r   l o c k i n g   p o s i t i o n   a n d  

u n l o c k i n g   p o s i t i o n ,   t h e   c o n v e n t i o n a l   d o o r   l o c k i n g /  

u n l o c k i n g   d e v i c e   may  n o t   work  w e l l .   I f   t h e   s t o p   m e c h a n i s m  

d o e s   n o t   work   a c c u r a t e l y ,   i t   may  c a u s e   d a m a g i n g   of  t h e  

e l e c t r i c   m o t o r .  

To  o b t a i n   an  a c c u r a t e   s t r o k e   of  t h e   a c t u a t i o n  

m e m b e r ,   i t   i s   r e q u i r e d   to   m a n u f a c t u r e   w i t h   h i g h   a c c u r a c y  

t h e   s i z e   and  c o n s t r u c t i o n   of  c o n s i s t i n g   e l e m e n t s   in   t h e  

c o n v e n t i o n a l   d e v i c e .   F u r t h e r m o r e ,   a s s e m b l i n g   o f   t h e  

c o n v e n t i o n a l   a u t o m a t i c   doo r   l o c k i n g / u n l o c k i n g   d e v i c e   a l s o  

r e q u i r e s   r a t h e r   h i g h   a c c u r a c y .   T h e s e   r e q u i r e m e n t s  

n e c e s s a r i l y   i n h i b i t   p r o d u c t i o n   of  t h e   a u t o m a t i c   d o o r  

l o c k i n g / u n l o c k i n g   d e v i c e   and  c a u s e   a  r e l a t i v e l y   h i g h   c o s t  

t h e r e o f .  

SUMMARY  OF  THE  INVENTION 

T h e r e f o r e ,   i t   is   an  o b j e c t   of  t h e   p r e s e n t  

i n v e n t i o n   to   p r o v i d e   an  a u t o m a t i c   d o o r   l o c k / u n l o c k   d e v i c e  



- f o r   an  a u t o m o t i v e   v e h i c l e   w h i c h   i n c l u d e s   a  m e a n s   f o r  

p r e v e n t i n g   t h e   d r i v i n g   u n i t   f r o m   d r i v i n g   t h e   d o o r   l o c k  

m e c h a n i s m   b e t w e e n   t h e   l o c k i n g   p o s i t i o n   and  t h e   u n l o c k i n g  

p o s i t i o n   so  as  to   c a u s e   d a m a g e   to   t h e   d r i v i n g   u n i t   b y  

i n h i b i t i n g   t h e   d r i v i n g   u n i t   to   a c t u a t e   in  t h e   d o o r   l o c k i n g  

d i r e c t i o n   w h i l e   t h e   d o o r   l o c k i n g   m e c h a n i s m   i s   in   t h e  

l o c k i n g   p o s i t i o n   and  in   t h e   d o o r   u n l o c k i n g   d i r e c t i o n   w h i l e  

t h e   d o o r   l o c k i n g   m e c h a n i s m   i s   in  t h e   u n l o c k i n g   p o s i t i o n .  

A n o t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   t o  

p r o v i d e   a  s w i t c h   s y s t e m   f o r   a  d r i v i n g   c i r c u i t   f o r   a u t o m a t i c  

d o o r   l o c k / u n l o c k   s y s t e m   f o r   an  a u t o m o t i v e   v e h i c l e ,   w h i c h  

s w i t c h   s y s t e m   i n h i b i t s   power   s u p p l y   to   d r i v e   t h e   d o o r   l o c k  

m e c h a n i s m   in  a  l o c k i n g   or  u n l o c k i n g   d i r e c t i o n   w h i l e   t h e  

d o o r   l o c k   m e c h a n i s m   is   a l r e a d y   in  t h e   d e s i r e d   p o s i t i o n   o f  

t h e   d o o r   l o c k   m e c h a n i s m .  

To  a c c o m p l i s h   the   a b o v e - m e n t i o n e d   and  o t h e r  

o b j e c t s   of   t h e   p r e s e n t   i n v e n t i o n ,   t h e   d o o r   l o c k / u n l o c k  

s y s t e m   a c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n   is   p r o v i d e d   w i t h  

a  s w i t c h   m o v a b l e   w i t h   an  a c t u a t i o n   member   f o r  o p e r a t i n g   t h e  

d o o r   l o c k   m e c h a n i s m   b e t w e e n   a  l o c k i n g   d i r e c t i o n   and  a n  

u n l o c k i n g   d i r e c t i o n .   The  m o v a b l e   s w i t c h   i s   a s s o c i a t d   w i t h  

t h e   d o o r   l o c k   and  door   u n l o c k   s w i t c h e s   f o r   d i s a b l i n g   one  o f  

t h e   d o o r   l o c k   and  u n l o c k   s w i t c h e s   d e p e n d i n g   on  t h e   p o s i t i o n  

t h e r e o f .   The  m o v a b l e   s w i t c h   i s   h e l d   a t   t h e   p o s i t i o n s  

r e s p e c t i v e l y   c o r r e s p o n d i n g   to   t h e   d o o r   l o c k   p o s i t i o n   a n d  

d o o r   u n l o c k   p o s i t i o n   t o g e t h e r   w i t h   t h e   a c t u a t i o n   member  a n d  

h e l d   a t   t h e   moved  p o s i t i o n   e v e n   a f t e r   t h e   a c t u a t i o n   m e m b e r  



. r e t u r n s   to   i t s   i n i t i a l   p o s i t i o n .  

T h e r e b y ,   t h e   d r i v i n g   u n i t   of  t h e   d o o r   l o c k / u n l o c k  

m e c h a n i s m   of  t h e   a u t o m o t i v e   v e h i c l e   i s   e f f e c t i v e l y  

p r e v e n t e d   f rom  d a m a g e   c a u s e d   by  e x c e s s i v e l y   d r i v i n g   t h e  

d r i v i n g   u n i t .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  p r e s e n t   i n v e n t i o n   w i l l   be  u n d e r s t o o d   m o r e  

f u l l y   f r o m   t h e   d e s c r i p t i o n   g i v e n   h e r e b e l o w   and  f r o m   t h e  

a c c o m p a n y i n g   d r a w i n g s   of   t h e   p r e f e r r e d   e m b o d i m e n t   of   t h e  

p r e s e n t   i n v e n t i o n ,   w h i c h ,   h o w e v e r ,   s h o u l d   n o t   be  t a k e n   a s  

l i m i t a t i v e   to  t h e   i n v e n t i o n   b u t   f o r   e l u c i d a t i o n   a n d  

e x p l a n a t i o n   o n l y .  

In  t he   d r a w i n g s :  

F i g .   1  i s   a  f r o n t   e l e v a t i o n   of   t h e   p r e f e r r e d  

e m b o d i m e n t   of  a  d o o r   l o c k / u n l o c k   s y s t e m   a c c o r d i n g   t o   t h e  

p r e s e n t   i n v e n t i o n ;  

F i g .   2  i s   an  e n l a r g e d   f r o n t   e l e v a t i o n   of  a n  

a c t u a t o r   in  t he   d o o r   l o c k / u n l o c k   s y s t e m   of   F i g .   1,  w h e r e i n  

a  t o p   p l a t e   of  t he   a c t u a t o r   h o u s i n g   i s   r e m o v e d   to   show  t h e  

i n t e r n a l   c o n s t r u c t i o n   of   t h e   a c t u a t o r ;  

F i g .   3  i s   a  c r o s s - s e c t i o n   of   t h e   a c t u a t o r   o f  

F i g .   2  t a k e n   a l o n g   l i n e   I I I - I I I   of   F i g .   2 ;  

F i g .   4  i s   a  e x p l o d e d   p e r s p e c t i v e   v i ew  of  a n  

i n t e r e n g a g e m e n t   m e c h a n i s m   in  t h e   a c t u a t o r   of   F i g .   2 ;  

F i g .   5  i s   a  f u r t h e r   e n l a r g e d   s e c t i o n   of  a  s w i t c h  

m e a n s   in  t he   a c t u a t o r   o f   F i g .   2 ;  

F i g .   6  i s   a  p e r s p e c t i v e   v i ew   of   t h e   s w i t c h   m e a n s  



' o f   F i g .   5  in  w h i c h   t he   s w i t c h   m e a n s   i s   i l l u s t r a t e d   w i t h   a  

r a c k   member   of  t h e   a c t u a t o r ;  

F i g .   7  i s   a  c i r c u i t   d i a g r a m   of  a  d r i v i n g   c i r c u i t  

f o r   t h e   a c t u a t o r ,   w h i c h   i l l u s t r a t e s   a  s w i t c h   p o s i t i o n  

c o r r e s p o n d i n g   to   t h e   u n l o c k i n g   p o s i t i o n   of  t h e   d o o r   l o c k  

m e c h a n i s m ;  

F i g .   8  i s   a  c i r c u i t  d i a g r a m   s i m i l a r   to   F i g .   7  t o  

show  t h e   s w i t c h   p o s i t i o n   i n t e r m e d i a t e   b e t w e e n   t h e   l o c k i n g  

p o s i t i o n   and  u n l o c k i n g   p o s i t i o n ;  

F i g .   9  i s   a  c i r c u i t   d i a g r a m   s i m i l a r   to   F i g .   7 

s h o w i n g   t h e   s w i t c h   p o s i t i o n   c o r r e s p o n d i n g   to   l o c k i n g  

p o s i t i o n   of   t he   d o o r   l o c k   m e c h a n i s m .  

F i g .   10  i s   a  f r o n t   e l e v a t i o n   s i m i l a r   to   F i g .   2 

s h o w i n g   t h e   l o c k i n g   p o s i t i o n   of   t he   a c t u a t o r .  

F i g s .   11  to   13  a r e   f r e g m e n t a r y   i l l u s t r a t i o n  

s h o w i n g   f u n c t i o n   of  t he   i n t e r e n g a g e m e n t   m e c h a n i s m   o f  

F i g .   4 .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

R e f e r r i n g   now  to   t h e   d r a w i n g s ,   p a r t i c u l a r l y   t o  

F i g .   1,  t h e r e . i s   i l l u s t r a t e d   t he   p r e f e r r e d   e m b o d i m e n t   of  a n  

a u t o m a t i c   d o o r   l o c k / u n l o c k   d e v i c e   a c c o r d i n g   to   t h e   p r e s e n t  

i n v e n t i o n .   The  a u t o m a t i c   d o o r   l o c k / u n l o c k   d e v i c e   g e n e r a l l y  

c o m p r i s e s   a  d o o r   l o c k   m e c h a n i s m   1  in  a  p e r   se  w e l l   k n o w n  

c o n s t r u c t i o n ,   a  m a n u a l l y   o p e r a b l e   d o o r   l o c k   knob  3 

c o n n e c t e d   to  an  a c t u a t i o n   rod   2  of   t h e   d o o r   l o c k  

m e c h a n i s m   2  v i a   a  s t e m   4,  an  e l e c t r i c a l l y   d r i v e n  

a c t u a t o r   20  h a v i n g   a  d r i v i n g   s h a f t   35  and  r o t a t a b l e   arm  36  



s e c u r e d   to   t h e   d r i v i n g   s h a f t   a t   one  end  t h e r e o f   f o r  

r o t a t i o n   t h e r e w i t h .   The  r o t a t a b l e   arm  36  i s   c o n n e c t e d   t o  

t h e   a c t u a t i o n   rod   2  of  t h e   d o o r   l o c k   m e c h a n i s m  2   v i a   a  

l i n k   30  in   o r d e r   to   o p e r a t e   t h e   d o o r   l o c k   m e c h a n i s m   b e t w e e n  

a  d o o r   l o c k   p o s i t i o n   and  u n l o c k   p o s i t i o n .   In   F i g .   1,  t h e  

p o s i t i o n   of  t he   d o o r   l o c k   m e c h a n i s m   2  i s   i l l u s t r a t e d   a s  

u n l o c k e d   p o s i t i o n   in   t h e   s o l i d   l i n e   and  t h e   l o c k e d   p o s i t i o n  

in  t he   p h a n t o m   l i n e .   A s s u m i n g   t h e   s t r o k e   of   t he   a c t u a t i o n  

r o d   2  f o r   c h a n g i n g   t h e   d o o r   l o c k   m e c h a n i s m   p o s i t i o n   b e t w e e n  

t h e   l o c k   p o s i t i o n   and  u n l o c k   p o s i t i o n   i s   L1,   t h e   r o t a t i o n a l  

s t r o k e   L l + 2 L 5   of  t h e   r o t a t a b l e   arm  36  i s   p r o v i d e d ,   as  s h o w n  

in   F i g .   1,  in   o r d e r   to   e f f e c t   t h e   d o o r   l o c k   or  u n l o c k  

o p e r a t i o n   by  t h e   m o v e m e n t   of  t h e   r o t a t a b l e   arm  3 6 .  

The  a c t u a t o r   20  h a s   e l e c t r i c   t e r m i n a l s   5  and  6 

e x t e n d i n g   f r o m   an  a c t u a t o r   h o u s i n g   27  and  r e s p e c t i v e l y  

c o n n e c t e d   to   a  v e h i c l e   b a t t e r y   7  v i a   a  doo r   l o c k   s w i t c h   4 5  

and  a  d o o r   u n l o c k   s w i t c h   46.   The  r o t a t a b l e   arm  36  w i t h   t h e  

d r i v i n g   s h a f t  3 5   i s   t h u s   r o t a t e d   in  b o t h   l o c k i n g   a n d  

u n l o c k i n g   d i r e c t i o n s   d e p e n d i n g   on  t h e   s w i t c h   p o s i t i o n s   o f  

t h e   door   l o c k   s w i t c h   45  and  t h e   d o o r   u n l o c k   s w i t c h   4 6 .  

As  shown  in  F i g s .   2  and  3,  t h e   d r i v i n g   s h a f t   3 5  

i s   c o n n e c t e d   to   a  d r i v e   p i n i o n   37  of   an  e l e c t r i c a l l y   d r i v e n  

r e v e r s i b l e   m o t o r   7  v i a   a  r e d u c t i o n   g e a r   a s s e m b l y  4 0   and  a  

r a c k   member   8.  The  r e d u c t i o n   g e a r   a s s e m b l y   3 8  i n c l u d e s   a n  

i d l e r   g e a r   40  and  an  i d l e r   p i n i o n   39  r o t a t a b l y   m o u n t e d   on  a  

common  a x l e   51.   The  i d l e r   g e a r   40  h a s   a  l a r g e r   d i a m e t e r  

t h a n   t h e   i d l e r   p i n i o n   39  and  i s   a s s o c i a t e d   w i t h   t h e   l a t t e r  



w i t h   an  i n t e r e n g a g e m e n t   m e c h a n i s m   50.   As  shown  in  F i g .   4 ,  

t h e   i n t e r e n g a g e m e n t   m e c h a n i s m  5 0   c o m p r i s e s   a  s p r i n g  4 1  

i n s e r t e d   in  a  r e c e s s   51  f o r m e d   on  one   s u r f a c e   of  t h e   i d l e r  

g e a r   40 .   The  s p r i n g   41  h a s   g e n e r a l l y   c i r c u l a r  

c o n f i g u r a t i o n   and  h a v i n g   e n d s   52  and  53  e x t e n d i n g   f rom  t h e  

m a j o r   s e c t i o n   of   t he   s p r i n g .   The  e n d s   52  and  53  a r e  

n o r m a l l y   u r g e d   in  a  d i r e c t i o n   away  f r o m   e a c h   o t h e r .   T h e  

i d l e r   g e a r   40  h a s   a  p r o j e c t i o n  4 3   p r o t r u d i n g   i n t o   t h e  

r e c e s s .   The  p r o j e c t i o n   43  i s   l o c a t e d   in   t h e   r e c e s s   so  t h a t  

i t   may  a b u t   a g a i n s t   one  the   e n d s   52  and  53  of  t h e  

s p r i n g   41.   On  t h e   o t h e r   h a n d ,   t h e   i d l e r   p i n i o n  3 9   i s  

f o r m e d   w i t h   a  p r o j e c t i o n   42  p r o j e c t i n g   t o w a r d   t he   r e c e s s   5 1  

of  t h e   i d l e r   g e a r   40.   The  p r o j e c t i o n   42  i s   a d a p t e d   to  a b u t  

a g a i n s t   one  of  t he   e n d s   52  and  53  w h i l e   t he   i d l e r   p i n i o n   i s  

r o t a t e d .  

T h i s   i n t e r e n g a g e m e n t   m e c h a n i s m   c o n s t r u c t i o n  

p e r m i t s   t h e   i d l e r   p i n i o n   39  to   r o t a t e   i n d e p e n d e n t l y   of  t h e  

i d l e r   g e a r   40.   As  the   i d l e r   p i n i o n  3 9   i s   o p e r a t e d   t o  

r o t a t e   by  t h e   d o o r   l o c k   k n o b   3  v i a   t h e   r a c k   member  8,  t h e  

d o o r   l o c k   knob   3  can   be  m a n u a l l y   o p e r a t e d   i n d e p e n d e n t l y   o f  

t h e   m o t o r   7  to   r e d u c e   r e q u i r e d   m a n u a l   o p e r a t i o n   f o r c e .  

A  s t o p   s w i t c h   21  i s   p r o v i d e d   f o r   d e t e c t i n g   t h e  

end  of  t h e   r o t a t i o n a l   m o v e m e n t   of  t h e   r a c k   member  8  and  f o r  

s t o p p i n g   t he   d r i v e   of  t he   m o t o r   7.  The.  s t o p   s w i t c h   2 1  

g e n e r a l l y   c o m p r i s e s   a  m o v a b l e   c o n t a c t o r   h o l d e r   22  w i t h   a  

p i n   25  p r o t r u d i n g   t h e r e f r o m   and  e n g a g e a b l e   w i t h   a  

c u t - o u t   24  f o r m e d   in  t h e   r a c k   member   8  and  a  t e r m i n a l  



.  b l o c k   23  w h i c h   i s   r e c e i v e d   in   a  r e c e s s   52  and  2 9  

r e s p e c t i v e l y   f o r m e d   in  t h e   h o u s i n g   27  and  a  s w i t c h  

c a s i n g   2 8 .   The  s w i t c h   c a s i n g   28  i s   f o r m e d   w i t h   a  p a i r   o f  

p r o j e c t i o n s   44  to   r e s i l i e n t l y   h o l d   t he   t e r m i n a l   b l o c k  2 3   i n  

t h e   r e c e s s   2 9 .  

As  shown  in  F i g s .   5  and  6,  t h e   m o v a b l e   c o n t a c t o r  

h o l d e r   22  i s   a t t a c h e d   w i t h   a  c o n t a c t o r   33 .   T h e  

c o n t a c t o r   33  h a s   f o u r   t e r m i n a l s   3 3 a ,   33b ,   33c  and  3 3 d  

r e s p e c t i v e l y   b e n t   away  f r o m   t h e   c o n t a c t o r   h o l d e r   22.   T h e  

p i n   25  of  t he   c o n t a c t o r   h o l d e r   22  e x t e n d s   t h r o u g h   a n  

e l o n g a t e d   o p e n i n g   53  f o r m e d   in  t h e   s w i t c h   c a s i n g   28  so  t h a t  

t h e   c o n t a c t o r   h o l d e r   22  c an   move  a l o n g   t h e   e l o n g a t e d  

o p e n i n g   53.   S t a t i o n a r y   t e r m i n a l s   3 2 a ,   32b  and  32c  a r e  

s e c u r e d   on  t he   i n n e r   s u r f a c e   of   t he   t e r m i n a l   b l o c k   23.   T h e  

c o n t a c t o r   h o l d e r   22  w i t h   t h e   c o n t a c t o r   33  i s   r e c e i v e d   in   a  

r e c e s s   26  of   t he   t e r m i n a l   b l o c k   23  to   m a t e  t h e   t e r m i n a l s  

3 3 a ,   33b ,   33c  and  33d  t h e r e o f   to   t h e   s t a t i o n a r y   t e r m i n a l s  

3 2 a ,   32b  and  32c .   The  t e r m i n a l s   33a ,   33b ,   33c  and  33d  o f  

t h e   c o n t a c t o r   33  and  t h e   s t a t i o n a r y   t e r m i n a l s   3 2 a ,   32b  a n d  

32c  a r e   so  r e l a t e d   t h a t   t he   c o n t a c t o r   33  a l w a y s   b r i d g e s   t w o  

of   t h e   t h r e e   s t a t i o n a r y   t e r m i n a l s   by  c o n t a c t i n g   a t   l e a s t  

two  of  t h e   f o u r   t e r m i n a l s   to  e a c h   of  two  s t a t i o n a r y  

t e r m i n a l s .  

The  t e r m i n a l   b l o c k   23  i s   m o v a b l e   w i t h   r e s p e c t   t o  

t h e   r e c e s s   29  of  t h e   s w i t c h   c a s i n g .   The  t e r m i n a l   b l o c k   2 3  

i s   f o r m e d   w i t h   t e e t h   31a  on  t h e   o u t e r   p e r i p h e r y   t h e r e o f .  

On  t h e   o t h e r   h a n d ,   t h e   s w i t c h   c a s i n g   28  i s   f o r m e d   w i t h   a  



t e e t h   31b  e n g a g e a b l e   w i t h   t h e   t e e t h   31a  of  t h e   t e r m i n a l  

b l o c k   23.  The  t e e t h   31a  and  31b  c o n s t i t u t e   a  p o s i t i o n i n g  

m e a n s   f o r   p o s i t i o n i n g   t h e   t e r m i n a l   b l o c k   23  in   t h e  

r e c e s s   2 9 .  

F i g s .  7   to   9  i l l u s t r a t e   a  d r i v i n g   c i r c u i t   of   t h e  

m o t o r   8  in   l o c k i n g   and  u n l o c k i n g   p o s i t i o n s .   The  s t a t i o n a r y  

t e r m i n a l   32a  i s   c o n n e c t e d   t o  t h e   v e h i c l e   b a t t e r y   9  v i a   t h e  

d o o r   u n l o c k   s w i t c h   46.   On  t h e   o t h e r   h a n d ,   t h e   s t a t i o n a r y  

t e r m i n a l   32c  i s   c o n n e c t e d   to  t he   v e h i c l e   b a t t e r y   9  v i a   t h e  

m o t o r  7   and  t h e   d o o r   l o c k   s w i t c h  4 5 .   The  s t a t i o n a r y  

t e r m i n a l   32b  i s   c o n n e c t e d   to   t he   s t a t i o n a r y   t e r m i n a l s   3 2 a ,  

3.2c  v i a   l i n e s   34c  and  34d  w i t h   d i o d e s   34a  and  3 4 b .   T h e  

d i o d e s   34a  and  34b  s e r v e   as  s a f e t y   means   f o r   p r e v e n t i n g   t h e  

m o t o r   7  f rom  b e i n g   d r i v e n   in  t h e   d o o r   l o c k i n g   d i r e c t i o n  

w h i l e   t h e   d o o r   l o c k   m e c h a n i s m   i s   in  l o c k i n g   p o s i t i o n   or  i n  

d o o r   u n l o c k i n g   d i r e c t i o n   w h i l e   t h e   d o o r   l o c k i n g   m e c h a n i s m  

is   in  u n l o c k i n g   p o s i t i o n .  

The  d o o r   l o c k   s w i t c h   45  has   a  s w i t c h i n g  

member   45a   and  t e r m i n a l s   45b  and  4 5 c .   The  t e r m i n a l   45b  i s  

c o n n e c t e d   to   t h e   p o s i t i v e   t e r m i n a l   9a  of   t h e   v e h i c l e  

b a t t e r y   v i a   a  l i n e   45d  and  t h e   t e r m i n a l   45c  i s   c o n n e c t e d   t o  

t he   n e g a t i v e   t e r m i n a l   9b  of   t he   v e h i c l e   b a t t e r y   9  v i a   a  

l i n e   4 5 e .   L i k e w i s e ,   t h e   d o o r   u n l o c k   s w i t c h   46  has   a  

s w i t c h i n g   t e r m i n a l   46a  and  t e r m i n a l s   46b  and  4 6 c .   T h e  

t e r m i n a l   46b  i s   c o n n e c t e d   to  t h e   p o s i t i v e   t e r m i n a l   9a  o f  

t h e   v e h i c l e   b a t t e r y  9   v i a   l i n e s   46d  and  45d ,   and  t h e  

t e r m i n a l   46c  i s   c o n n e c t e d   to  t h e   n e g a t i v e   t e r m i n a l   of  t h e  



. v e h i c l e   b a t t e r y   9  v i a   l i n e s   46e  and  4 5 e .   The  s w i t c h i n g  

m e m b e r s   45a  and  46a  a r e   n o r m a l l y  u r g e d   to   t h e   t e r m i n a l s   4 5 c  

and  46c  t o  b e   c o n n e c t e d   t o   t h e   n e g a t i v e   t e r m i n a l   9b  of   t h e  

v e h i c l e   b a t t e r y .  

In  t h e   p o s i t i o n   of  t h e   a c t u a t o r   20  of   F i g .   2,  t h e  

d o o r   l o c k   m e c h a n i s m   1  i s   in   t h e   u n l o c k i n g   p o s i t i o n .   A t  

t h i s   p o s i t i o n ,   i f   t h e   d o o r   l o c k   s w i t c h   45  i s   t u r n e d   t o  

c o n t a c t   t h e   s w i t c h i n g   member   45a  to   t h e   t e r m i n a l   4 5 b ,   a s  

shown  in  F i g .   8.  The  d r i v i n g   c i r c u i t   f o r   t h e   r e v e r s i b l e  

m o t o r   7  is   c o m p l e t e d   to   d r i v e   t h e   m o t o r   in   t h e  

c o u n t e r c l o c k w i s e   d i r e c t i o n   in   r e l a t i o n   to   F i g .   2.  T h e  

d r i v e   p i n i o n   37  i s   t h u s   r o t a t e   c o u n t e r c l o c k w i s e   to   d r i v e  

t h e   i d l e r   g e a r   40  c l o c k w i s e .   The  i d l e r   p i n i o n   39  i s  

r o t a t e d   c l o c k w i s e   t o g e t h e r   w i t h   t h e   i d l e r   g e a r   40  v i a   t h e  

s p r i n g   41  to   d r i v e   t h e   r a c k   member   8  c o u n t e r c l o c k w i s e .   B y  

t h e   c o u n t e r c l o c k w i s e   r o t a t i o n   of  t h e   r a c k   member   8,  t h e  

d r i v i n g   s h a f t  3 5   to   w h i c h   t he   r a c k   member   i s   f i x e d l y  

s e c u r e d ,   i s   r o t a t e   t o g e t h e r   t h e   r o t a t a b l e   arm  36  i n t o   t h e  

p o s i t i o n   shown  in  F i g .   10 .   By  t h e   r o t a t i o n   of   t h e  

r o t a t a b l e   a r m  3 6 ,   t h e   a c t u a t i o n   arm  2  of   t h e   d o o r   l o c k  

m e c h a n i s m   1  i s   p u l l e d   d o w n w a r d l y   to   p l a c e   t h e   d o o r   l o c k  

m e c h a n i s m   a t   t h e   l o c k i n g   p o s i t i o n .  

At  t h i s   t i m e ,   t h e   m o v a b l e   c o n t a c t o r   h o l d e r   2 2  

c o n n e c t e d   to  t h e   r a c k   m e m b e r  8   w i t h   t h e   p i n   and  c u t - o u t  

e n g a g e m e n t   i s   moved  a l o n g   t he   r e c e s s   26  of  t h e   t e r m i n a l  

b l o c k .   A s s u m i n g   t h e   c o n t a c t o r   h o l d e r   22  i s   p o s i t i o n e d   a t   a  

p o s i t i o n   of   F i g .   6  to   c o n n e c t   t h e   s t a t i o n a r y   t e r m i n a l s   3 2 a  



and  32b  w h i l e   t h e   door   l o c k   m e c h a n i s m   1  i s   m a i n t a i n e d   a t  

t h e   u n l o c k i n g   p o s i t i o n   of  F i g .   2,  t h e   m o v a b l e   c o n t a c t o r  

h o l d e r   2 2   m o v e s   to   r i g h t   to   e s t a b l i s h   e l e c t r i c a l  

c o m m u n i c a t i o n   b e t w e e n   t he   s t a t i o n a r y   t e r m i n a l s   32b  and  3 2 c  

w i t h   t h e   c o n t a c t o r   33  as  shown  in  F i g .   9.  D u r i n g   t h i s  

m o v e m e n t ,   t h e   c o n t a c t o r   33  i s   p l a c e d   in   a  p o s i t i o n   as  s h o w n  

in  F i g .   8.  In   t h e   p o s i t i o n   of   F i g .   8,  t h e   c o n t a c t o r   3 3  

c o n n e c t s   t he   s t a t i o n a r y   t e r m i n a l   32a  to   t he   s t a t i o n a r y  

t e r m i n a l   32c  to   k e e p   p o w e r   s u p p l y   to   t h e   m o t o r .   At  t h e  

c o n t a c t o r   p o s i t i o n   of  F i g .   8,  t h e   d i o d e   3 4 a t b l o c k s   e l e c t r i c  

c u r r e n t   f l o w   t h e r e t h r o u g h   to   s t o p   d r i v i n g   of   t h e   m o t o r   7 .  

As  l o n g   as  t he   c o n t a c t o r   33  i s   k e p t   a t  t h e  

p o s i t i o n   of   F i g .   9,  t h e   d o o r   l o c k   s w i t c h   45  i s   d i s a b l e d   t o  

o p e r a t e   t h e   a c t u a t o r ,   f u r t h e r .  

H e r e ,   a c c o r d i n g   to  t h e   r o t a t i o n a l   m o v e m e n t   of  t h e  

r a c k   member   8,  t h e   m o v a b l e   c o n t a c t   h o l d e r   22  is   moved  by  a n  

a m o u n t   L2  o f   F i g .   5  to   move  t he   c o n t a c t  3 3   f rom  t h e  

p o s i t i o n   of  F i g .   7  to   t h e   p o s i t i o n   of  F i g .   9.  At  t h e  

c o n t a c t o r   p o s i t i o n   of  F i g .   9,  t h e   c o n t a c t o r   h o l d e r   22  i s  

p l a c e d   a t   a  p o s i t i o n   to   l e a v e   a  c l e a r a n c e   L4  b e t w e e n   i t   a n d  

t h e   a d j a c e n t   p e r i p h e r y   of  t he   t e r m i n a l   b l o c k   2 3 .  

In   t h i s   d o o r   u n l o c k i n g   p o s i t i o n ,   t h e  

p r o j e c t i o n   43  o f   t h e   i d l e r   gea   40  a b u t s   a g a i n s t   t he   end  5 2  

of  t h e   s p r i n g   a n d ,   in  t u r n   t h e   p r o j e c t i o n   42  of  t he   i d l e r  

p i n i o n   39  a b u t s   a g a i n s t   t he   end  52  of  t he   s p r i n g ,   as  s h o w n  

in  F i g .   11 .   In  t h i s   p o s i t i o n ,   t h e   s p r i n g   41  a c c u m u l a t e s  

t he   s p r i n g   f o r c e   to   r o t a t e   t h e   i d l e r   g e a r   40  



. c o u n t e r c l o c k w i s e ,   when  t h e   m o t o r   7  c e a s e   d r i v i n g ,   as  s h o w n  

in  F i g .   12 .   At  t h e   p o s i t i o n   of  F i g .   12,   t h e   r a c k   member   8 ,  

t h e   r o t a t a b l e   a r m  3 6   and  t he   d o o r   l o c k   m e c h a n i s m  1   i s  

m a i n t a i n e d   a t   t h e   d o o r   u n l o c k i n g   p o s i t i o n .   When  t h e   d o o r  

l o c k   k n o b   3  i s   m a n u a l l y   p u s h e d   down ,   t h e   r a c k   member   8  i s  

r o t a t e d   c l o c k w i s e   i n d e p e n d e n t l y   of   t h e   i d l e r   g e a r   40'  t o  

p e r m i t   t h e   d o o r   l o c k   m e c h a n i s m   1  to   move  to   d o o r   l o c k i n g  

m e c h a n i s m ,   as   shown  in  F i g .   13.  H e r e ,   s i n c e   t h e  i d l e r  

p i n i o n   39  and  t h e   s p r i n g   41  can   r o t a t e   i n d e p e n d e n t l y   of  t h e  

i d l e r   g e a r   40 ,   t h e   o p e r a t i o n a l   f o r c e   f o r   p u s h i n g   down  t h e  

d o o r   l o c k   knob   3  i s   s a t i s f a c t o r i l y   r e d u c e d .   T h i s  

i n t e r e n g a g e m e n t   m e c h a n i s m   p o s i t i o n   c o r r e s p o n d s   to   t h e  

a c t u a t o r   p o s i t i o n   as  i l l u s t r a t e d   in   F i g .   1 0 .  

In  a  s w i t c h   p o s i t i o n   as  i l l u s t r a t e d   w i t h   t h e  

p h a n t o m   l i n e   i n  F i g .   l ,   t h e   d o o r   l o c k   m e c h a n i s m   1  i s   in   t h e  

l o c k e d   p o s i t i o n .   At  t h i s   p o s i t i o n ,   e v e n   i f   t h e   d o o r   l o c k  

s w i t c h   45  i s   t u r n e d   to  c o n t a c t   t h e   s w i t c h i n g   member   45a  t o  

t h e   t e r m i n a l   4 5 b ,   as  shown  in  F i g .   9,  s i n c e   t h e   m o v a b l e  

c o n t a c t o r   33  i s   p o s i t i o n e d   a t   t h e   p o s i t i o n   as  shown  i n  

F i g .   9,  t h e   d r i v i n g   c i r c u i t   f o r   t h e   r e v e r s i b l e   m o t o r   7  d o e s  

n o t   s u p p l y   p o w e r   to   t h e   m o t o r   to   d r i v e   same  in   t h e   l o c k i n g  

or  c l o c k w i s e   d i r e c t i o n   of  F i g .   2.  At  t h i s   p o s i t i o n ,   t h e  

p o w e r   i s   s u p p l i e d   to   t h e   r e v e r s i b l e   m o t o r   7  in  r e s p o n s e   t o  

t u r n i n g   on  of   t he   d o o r   u n l o c k i n g   s w i t c h   46  to   c o n n e c t   t h e  

s w i t c h   member   46a  to  t he   t e r m i n a l   46b .   The  d r i v e   p i n i o n   3 7  

i s   t h u s   r o t a t e   c o u n t e r c l o c k w i s e   to   d r i v e   t h e   i d l e r   g e a r   4 0  

c l o c k w i s e .   The  i d l e r   p i n i o n   39  i s   r o t a t e d   c l o c k w i s e  



. t o g e t h e r   w i t h   t h e   i d l e r   g e a r   40  v i a   t h e   s p r i n g   41  to  d r i v e  

t h e   r a c k   member  8  c o u n t e r c l o c k w i s e .   By  t he   c o u n t e r -  

c l o c k w i s e   r o t a t i o n   of  t h e   r a c k   member  8,  t he   d r i v i n g  

s h a f t   35  to   w h i c h   the   r a c k   member   i s   f i x e d l y   s e c u r e d ,   i s  

r o t a t e d   t o g e t h e r   t h e   r o t a t a b l e   arm  36.  By  t h e   r o t a t i o n   o f  

t h e   r o t a t a b l e   arm  36,   t h e   a c t u a t i o n   arm  2  of   t h e   d o o r   l o c k  

m e c h a n i s m  1   i s   p u s h e d   u p w a r d l y   to  p l a c e   t he   d o o r   l o c k  

m e c h a n i s m   a t   t h e   u n l o c k i n g   p o s i t i o n ,   as  shown  in  F i g .   2 .  

At  t h i s   p o s i t i o n ,   t h e   c o n t a c t o r   33  is   p l a c e d   a t   t h e  

p o s i t i o n   of   F i g .   7 .  

In  a s s e m b l i n g   t h e   a c t u a t o r   20,  t he   t e r m i n a l  

b l o c k   23  i s   p o s i t i o n e d   to   p l a c e   t h e   s t a t i o n a r y   t e r m i n a l s  

3 2 a ,   32b  and  32c  a t   an  a p p r o p r i a t e   l o c a t i o n   w i t h   r e s p e c t   t o  

t h e   c o n t a c t o r   33  a c c o r d i n g   to   t h e   door   l o c k   m e c h a n i s m  

p o s i t i o n .   H e r e ,   s i n c e   t he   t e r m i n a l   b l o c k   23  i s   so  r e l a t e d  

to   t h e   s w i t c h   c a s i n g   28  as  to  h a v e   a  c l e a r a n c e   L3  b e t w e e n  

t h e   o p p o s i n g   p e r i p h e r y   of  t h e   t e r m i n a l   b l o c k   and  t h e  

r e c e s s   29,   t h e   a d j u s t m e n t   of  t h e   r e l a t i o n l s h i p   in  p o s i t i o n  

o f  t h e   c o n t a c t o r   33  and  t h e   s t a t i o n a r y   t e r m i n a l s   3 2 a ,   3 2 b  

and  32c  can   be  done   by  m o v i n g   t h e   t e r m i n a l   b l o c k .   At  t h i s  

t i m e ,   t h e   t e e t h   31a  and  31b  of   t he   t e r m i n a l   b l o c k   23  a n d  

t h e   s w i t c h   c a s i n g   28  s e r v e s   to   f i x   t h e   t e r m i n a l   b l o c k   a t  

t h e   a d j u s t e d   p o s i t i o n .  

W h i l e   t he   p r e s e n t   i n v e n t i o n   has   been   i l l u s t r a t e d  

h e r e a b o v e   w i t h   r e s p e c t   to   t h e   s p e c i f i c   e m b o d i m e n t ,   t h e  

i n v e n t i o n   s h o u l d   no t   be  u n d e r s t o o d   to  be  l i m i t e d   in  t h e  

s p e c i f i c   e m b o d i m e n t   as  s e t   f o r t h   b u t   i n c l u d e s   a l l   of  t h e  



. p o s s i b l y   m o d i f i c a t i o n   w i t h o u t   d e p a r t i n g   f r o m   t h e   p r i n c i p l e  

of   t he   i n v e n t i o n .  



1 .  '   A  d o o r   l o c k / u n l o c k   s y s t e m   f o r   an  a u t o m o t i v e  

v e h i c l e   c o m p r i s i n g :  

a  m e c h a n i c a l l y   o p e r a b l e   d o o r   l o c k   m e c h a n i s m  

o p e r a b l e   b e t w e e n   a  d o o r   l o c k   p o s i t i o n   and  a  d o o r   u n l o c k  

p o s i t i o n ;  

an  e l e c t r i c a l l y   o p e r a b l e   a c t u a t o r   i n c l u d i n g :  

e l e c t r i c a l   d r i v i n g   m e a n s   m e c h a n i c a l l y   c o n n e c t e d  

t o   s a i d   d o o r   l o c k   m e c h a n i s m   f o r   o p e r a t i n g   s a i d   d o o r   l o c k  

m e c h a n i s m   b e t w e e n   s a i d   d o o r   l o c k   and  u n l o c k   p o s i t i o n s ;   a n d  

a  f i r s t   s w i t c h   c o u p l e d   to   s a i d   d r i v i n g   means   a n d  

h a v i n g   a  f i r s t   and  a  s e c o n d   p o s i t i o n   s e t t a b l e   r e s p e c t i v e l y  

c o r r e s p o n d i n g   to  t h e   door   l o c k   and  u n l o c k   p o s i t i o n s   of   t h e  

d o o r   l o c k   m e c h a n i s m ;   a n d  

a  d r i v i n g   c i r c u i t   c o n n e c t i n g   s a i d   d r i v i n g   m e a n s  

to   an  e l e c t r i c   p o w e r   s o u r c e ,   s a i d   c i r c u i t   h a v i n g   a  s e c o n d  

s w i t c h   s w i t c h a b l e   b e t w e e n   a  f i r s t   p o s i t i o n   in  w h i c h   s a i d  

d r i v i n g   m e a n s   i s   d r i v e n   f o r   o p e r a t i n g   s a i d   d o o r   l o c k  

m e c h a n i s m   in  a  d o o r   l o c k i n g   d i r e c t i o n   to  move  s a i d   d o o r  

l o c k   m e c h a n i s m   to   s a i d   d o o r   l o c k   p o s i t i o n   and  a  s e c o n d  

p o s i t i o n   in  w h i c h   s a i d   d r i v i n g   means   i s   d r i v e n   f o r  

o p e r a t i n g   s a i d   d o o r   l o c k i n g   m e c h a n i s m   in  a  d o o r   u n l o c k i n g  

d i r e c t i o n   to   move  s a i d   d o o r   l o c k   m e c h a n i s m   to  s a i d   d o o r  

u n l o c k   p o s i t i o n ,   s a i d   c i r c u i t   a l s o   i n c l u d i n g   s a i d   f i r s t  

s w i t c h   to   d i s a b l e   t h e   d r i v i n g   means   f o r   o p e r a t i n g   s a i d   d o o r  

l o c k   m e c h a n i s m   in  s a i d   door   l o c k i n g   d i r e c t i o n   w h i l e   s a i d  

f i r s t   s w i t c h   i s   in  f i r s t   p o s i t i o n   and  to  d i s a b l e   t h e  



. d r i v i n g   m e a n s   f o r   o p e r a t i n g   s a i d   d o o r   l o c k   m e c h a n i s m   i n  

s a i d   d o o r   u n l o c k i n g   d i r e c t i o n   w h i l e   s a i d   f i r s t   s w t i c h   i s   i n  

s a i d   s e c o n d   p o s i t i o n .  

2.  A  d o o r   l o c k / u n l o c k   s y s t e m   f o r   an  a u t o m o t i v e  

v e h i c l e   c o m p r i s i n g :  

a  d o o r   l o c k   m e c h a n i s m   c o u p l e d   to   a  m a n u a l l y  

o p e r a b l e   d o o r   l o c k   k n o b   f o r   o p e r a t i o n   b e t w e e n   a  d o o r   l o c k  

p o s i t i o n   and  a  d o o r   u n l o c k   p o s i t i o n ;  

an  e l e c t r i c a l l y   o p e r a b l e   a c t u a t o r   m e c h a n i c a l l y  

c o u p l e d   to   s a i d   d o o r   l ock .   m e c h a n i s m   to   o p e r a t e   t h e   l a t t e r  

b e t w e e n   s a i d   l o c k   and  u n l o c k   p o s i t i o n s ,   s a i d   a c t u a t o r  

i n c l u d i n g   an  e l e c t r i c a l l y   o p e r a b l e   d r i v i n g   m e a n s   o p e r a b l e  

in  a l t e r n a t i v e   d i r e c t i o n s   f o r   o p e r a t i n g   s a i d   d o o r   l o c k  

m e c h a n i s m   in  a  d o o r   l o c k i n g   d i r e c t i o n   to   move  s a i d   d o o r  

l o c k   m e c h a n i s m   to  s a i d   door   l o c k   p o s i t i o n   and  in  a  d o o r  

u n l o c k i n g   d i r e c t i o n   to   move  s a i d   d o o r   l o c k   m e c h a n i s m   t o  

s a i d   d o o r   u n l o c k   p o s i t i o n ;  

a  f i r s t   s w i t c h   i n c o r p o r a t e d   w i t h i n   s a i d   a c t u a t o r  

and  o p e r a b l e   b e t w e e n   a  f i r s t   and  a  s e c o n d   p o s i t i o n  

r e s p e c t i v e l y   c o r r e s p o n d i n g   to  t h e   d o o r   l o c k   and  u n l o c k  

p o s i t i o n s   of  t h e   d o o r   l o c k   m e c h a n i s m ;   a n d  

a  d r i v i n g   c i r c u i t   c o n n e c t i n g   s a i d   d r i v i n g   m e a n s  

in  s a i d   a c t u a t o r   to  an  e l e c t r i c   p o w e r   s o u r c e ,   s a i d   c i r c u i t  

h a v i n g   a  s e c o n d   s w i t c h   s w i t c h a b l e   b e t w e e n   a  f i r s t   p o s i t i o n  

in  w h i c h   s a i d   d r i v i n g   m e a n s   i s   d r i v e n   f o r   o p e r a t i n g   s a i d  

d o o r   l o c k   m e c h a n i s m   in  s a i d   l o c k i n g   d i r e c t i o n   and  a  s e c o n d  



p o s i t i o n   in  w h i c h   s a i d   d r i v i n g   means   i s   d r i v e n   f o r  

o p e r a t i n g   s a i d   d o o r   l o c k   m e c h a n i s m   in  s a i d   d o o r   u n l o c k i n g  

d i r e c t i o n ,   s a i d   c i r c u i t   a l s o   i n c l u d i n g   s a i d   f i r s t   s w i t c h   t o  

d i s a b l e   t he   d r i v i n g   means   f o r   o p e r a t i n g   s a i d   d o o r   l o c k  

m e c h a n i s m   in  s a i d   d o o r   l o c k i n g   d i r e c t i o n   w h i l e   s a i d   f i r s t  

s w i t c h   i s   in   s a i d   f i r s t   p o s i t i o n   and  to   d i s a b l e   t h e   d r i v i n g  

m e a n s   f o r   o p e r a t i n g   s a i d   d o o r   l o c k   m e c h a n i s m   in  s a i d   d o o r  

u n l o c k i n g   d i r e c t i o n   w h i l e   s a i d   f i r s t   s w i t c h   i s   in  s a i d  

s e c o n d   p o s i t i o n .  

3.  The  s y s t e m   as  s e t   f o r t h   in  c l a i m   1  or  2,  w h e r e i n  

s a i d   a c t u a t o r   i n c l u d e s   a  p o r t i o n   m o v a b l e   by  s a i d   d r i v i n g  

m e a n s   b e t w e e n   f i r s t   and  s e c o n d   p o s i t i o n s ,   and  m e a n s  

c o u p l i n g   s a i d   m o v a b l e   p o r t i o n   w i t h   s a i d   d o o r   l o c k  

m e c h a n i s m ,   s a i d   f i r s t   and  s e c o n d   p o s i t i o n s   of  s a i d   m o v a b l e  

p o r t i o n   c o r r e s p o n d i n g   r e s p e c t i v e l y   to   s a i d   d o o r   l o c k   a n d  

u n l o c k   p o s i t i o n s   of  s a i d   d o o r   l o c k   m e c h a n i s m .  

4.  The  s y s t e m   as  s e t   f o r t h   in   c l a i m   3,  w h e r e i n   s a i d  

m o v a b l e   p o r t i o n   i s   c o u p l e d   w i t h   s a i d   f i r s t   s w i t c h   to   m o v e  

s a i d   f i r s t   s w i t c h   b e t w e e n   s a i d   f i r s t   and  s e c o n d   p o s i t i o n s  

t h e r e o f ,   and  s a i d   f i r s t   s w i t c h   i n c l u d e s   means   f o r   h o l d i n g  

s a i d   f i r s t   s w i t c h   in  s a i d   f i r s t   and  s e c o n d   p o s i t i o n  

t h e r e o f .  

5.  The  s y s t e m   as  s e t   f o r t h   in  c l a i m   3,  w h e r e i n   s a i d  

d r i v i n g   means   i n c l u d e s   d e c o u p l i n g   m e a n s   f o r   p e r m i t t i n g   s a i d  



. d o o r   l o c k   m e c h a n i s m   to  be  m a n u a l l y   l o c k e d   and  u n l o c k e d  

w i t h o u t   o p e r a t i o n   of   s a i d   d r i v i n g   m e a n s .  

6.  A  d o o r   l o c k / u n l o c k   s y s t e m   f o r   an  a u t o m o t i v e  

v e h i c l e   h a v i n g   a  m e c h a n i c a l l y   o p e r a b l e   d o o r   l o c k   m e c h a n i s m  

a d a p t e d   f o r   o p e r a t i o n   b e t w e e n   a  d o o r   l o c k   and  a  d o o r   u n l o c k  

p o s i t i o n   and  an  e l e c t r i c a l l y   o p e r a b l e   a c t u a t o r   o p e r a t i n g  

t h e   d o o r   l o c k   m e c h a n i s m   b e t w e e n   t h e   door   l o c k   and  u n l o c k  

p o s i t i o n s ,   s a i d   a c t u a t o r   h a v i n g   a  r e v e r s i b l e   m o t o r   o p e r a b l e  

in  a  f i r s t   and  a  s e c o n d   d i r e c t i o n   r e s p e c t i v e l y   c o r r e s p -  

o n d i n g   to   t h e   l o c k   and  u n l o c k   p o s i t i o n s   of  t h e   d o o r   l o c k  

m e c h a n i s m ,   s a i d   s y s t e m   c o m p r i s i n g :  

a  f i r s t   s w i t c h   m o v a b l e   b e t w e e n   a  f i r s t   and  a  

s e c o n d   p o s i t i o n   in  a c c o r d a n c e   w i t h   o p e r a t i o n   of   t h e  

a c t u a t o r   in  one  of   s a i d   d o o r   l o c k   and  u n l o c k   d i r e c t i o n s ,  

s a i d   f i r s t   s w i t c h   i n c l u d i n g   m e a n s   fo r   h o l d i n g   t h e   f i r s t  

s w i t c h   in   one  of  s a i d   f i r s t   and  s e c o n d   p o s i t i o n s   w h i c h  

c o r r e s p o n d s   to  t h e   p o s i t i o n   of  t h e   door   l o c k   m e c h a n i s m ;   a n d  

a  c i r c u i t   i n c l u d i n g   a  s e c o n d   s w i t c h ,   s a i d  

r e v e r s i b l e   m o t o r   and  s a i d   f i r s t   s w i t c h ,   s a i d   s e c o n d   s w i t c h  

m a n u a l l y   o p e r a b l e   to   s u p p l y   e l e c t r i c   power   in   s a i d   c i r c u i t  

in   a l t e r n a t i v e   d i r e c t i o n s   f o r   t he   r e v e r s i b l e   m o t o r   t o  

o p e r a t e   s a i d   r e v e r s i b l e   m o t o r   in  s a i d   f i r s t   and  s e c o n d  

d i r e c t i o n s   t h e r e b y   o p e r a t i n g   s a i d   a c t u a t o r   in  s a i d   d o o r  

l o c k   and   u n l o c k   d i r e c t i o n s r e s p e c t i v e l y ,   s a i d   c i r c u i t  

p r e v e n t i n g   c o n n e c t i o n   of  s a i d   p o w e r   s u p p l y   to  s a i d   m o t o r  

when  t h e   s e c o n d   s w i t c h   i s   o p e r a t e d   to  a c t u a t e   s a i d  



r e v e r s i b l e   m o t o r   in  s a i d   f i r s t   d i r e c t i o n   w h i l e   t h e   d o o r  

l o c k   m e c h a n i s m   i s   in  s a i d   l o c k   p o s i t i o n   and  to   p r e v e n t  

c o n n e c t i o n   of  s a i d   power   s u p p l y   to   s a i d   r e v e r s i b l e   m o t o r  

when  t he   s e c o n d   s w i t c h   i s   o p e r a t e d   in  s a i d   s e c o n d   d i r e c t i o n  

w h i l e   t h e   d o o r   l o c k   m e c h a n i s m   i s   in  u n l o c k i n g   p o s i t i o n .  

7.  The  s y s t e m   as  s e t   f o r t h   in   c l a i m   6,  w h e r e i n   s a i d  

a c t u a t o r   f u r t h e r   c o m p r i s e s   a  r e d u c t i o n   g e a r   and  a  r a c k  

member   w h i c h   i s   a s s o c i a t e d   w i t h   t he   d o o r   l o c k   m e c h a n i s m ,  

s a i d   r e d u c t i o n   g e a r   b e i n g   i n t e r p o s i t i o n e d   b e t w e e n   s a i d  

r e v e r s i b l e   m o t o r   and  s a i d   r a c k   member   so  t h a t   i t   d r i v e s   t h e  

r a c k   member   in  f i r s t   and  s e c o n d   d i r e c t i o n s   c o r r e s p o n d i n g   t o  

s a i d   d o o r   l o c k   and  u n l o c k   d i r e c t i o n s   of  s a i d   r e v e r s i b l e  

m o t o r .  

8.  The  s y s t e m   as  s e t   f o r t h   in  c l a i m   7,  w h e r e i n   s a i d  

r e d u c t i o n   g e a r   c o m p r i s e s   a  p a i r   of  i d l e r   g e a r s   i n t e r c -  

o n n e c t e d   v i a   a  s p r i n g   b i a s e d   c o u p l i n g   m e a n s   f o r   p e r m i t i n g  

t h e   r a c k   member   to   move  i n d e p e n d e n t l y   of  t h e   m o t o r   r o t a t i o n  

w h i l e   s a i d   d o o r   l o c k   m e c h a n i s m   is   m a n u a l l y   o p e r a t e d .  

9.  The  s y s t e m   as  s e t   f o r t h   in  c l a i m   7,  w h e r e i n   s a i d  

f i r s t   s w i t c h   i s   c o n n e c t e d   w i t h   s a i d   r a c k   member   so  t h a t   i t  

i s   moved  a c c o r d i n g   to  the   m o v e m e n t   of  t he   r a c k   m e m b e r .  
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